Expression of human IMP dehydrogenase types I and II in Escherichia coli and distribution in human normal lymphocytes and leukemic cell lines.
Two distinct cDNAs encoding proteins with 84% sequence identity have been isolated for human IMP dehydrogenase (EC 1.1.1.205) (Natsumeda, Y., Ohno, S., Kawasaki, H., Konno, Y., Weber, G., and Suzuki, K. (1990) J. Biol. Chem. 265, 5292-5295), an important target in antileukemic chemotherapy. We constructed expression plasmids containing these cDNAs in full length with pUC plasmids and produced lacZ'-IMP dehydrogenase fusion proteins in Escherichia coli. Both synthesized proteins exhibited IMP dehydrogenase activity and were partially separated from endogenous E. coli IMP dehydrogenase. By injecting the fusion proteins into mice we generated a polyclonal antibody specific to type I IMP dehydrogenase and an antibody which reacted with both types. Immunoblot analysis revealed that the total amounts of types I and II enzymes increased in human leukemic cell lines K562 and HL-60 in agreement with the increase in IMP dehydrogenase activity to 7.8- and 9.4-fold, respectively, above that of normal lymphocytes. The extent of expression of type I IMP dehydrogenase was similar in these cells, however, indicating that the increase in IMP dehydrogenase amount in leukemic cells was due to specific up-regulation of type II enzyme. Northern blot analysis also showed specific and predominant expression of type II in the leukemic cells. Thus, de novo GTP biosynthesis may be controlled differently in normal and neoplastic cells by different IMP dehydrogenase molecular species.